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Summary 
Serum testosterone levels were measured by 
radioimmunoassay at 3-hr. intervals in a total of 
80 mature Dwarf Leghorn cocks, and incor- 
poration of thymidine-aH in testes was mea- 
sured by radioautography in an additional 24 
birds. Serum testosterone was higher at night 
(P< 0.02), averaging 7.14 -+ 0.55 ng/ml during 
light hours (0900-1800 hr.), and 9.42 -+ 0.73 
ng/ird (P < 0.02) during darkness (2100-0600 
hr.). In a second experiment to determine the 
rate of incorporation of thymidine into testes, 
birds were inadvertently subject o continuous 
artificial light during3the 24-hr. study period; 
uptake of thyrnidine- H did not differ between 
day and nighttime periods, averaging 174 -+5 
and 177 -+ 4 tritium-labeled cells per mm 2, 
respectively. These data suggest that, during the 
Ohio spring season, testosterone production is
favored at night. Spermatogenic DNA produc- 
tion may not vary diurnally, but the unusual 
lighting scheme involved may have altered the 
normal picture. 
Introduction 
Although much of the reproductive season- 
ality of wild birds has been lost in domestic 
fowl, dramatic effects of light and temperature 
are evident in the domesticated species. Many 
of these effects are exhibited in the expression 
of diurnal rhythms in such factors as blood 
~ucose (Twiest and Smith, 1970), body and 
testicular temperature (Langford and Howarth, 
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1972), ejaculate volume (Lake and Wood-Gush, 
1956), gonadotropin levels (Murton, Bagshowe 
and Lofts, 1969) and spermatogenic a tivity 
(Riley, 1940). Although some workers have 
observed that spermatogenic a tivity qf fowl 
testes increases at night (Langford and 
Howarth, 1972), conflicting data exist (Mc- 
Cartney, 1942). Data on diurnal changes in 
testosterone production are not available. 
This study was undertaken to determine 
whether serum testosterone l vels in domestic 
fowl fluctuate according to a diurnal cycle, and 
:to reevaluate the diurnal activity of the semi- 
niferous epithelium b~ measuring the incor- 
poration of thymidine- H into testes. 
Experimental Procedures 
Serum Testosterone. For the testosterone 
study, 80 mature Dwarf Leghorn (dw dw; Hutt, 
1959) cocks were randomly assigned for collec- 
tion of blood at one of eight time periods 
throughout theday, including bothlight (0900, 
1200, 1500 and 1800 hr.) and dark (2100, 
2400, 0300 and 0600 hr.) periods. All birds 
were provided feed and water ad libitum and 
maintained at an ambient emperature of at 
least 20 C. Photoperiod length was 14 hr. with 
lights turned on at 0600 hour. 
Blood was collected from the brachial vein 
and serum was removed by centrifugation at4 
C. (3000 x g). Serum testosterone was esti- 
mated using a radioimmunoassay employing 
antibody against testosterone-3-(0-carboxy- 
methyl) oxime bovine serum albumin. The 
assay procedures and characteristics of the 
antiserum have been reported (Gomes et al., 
1973). 
Thymidine Incorporation. In a second ex- 
periment, 24 additional cocks under similar 
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conditions were fasted for 12 hr. and used to 
evaluate spermatogenic activity at the eight 
different time periods. A single intratesticular 
injection of 50 /aCi of thymidine-3H (Go, 
Vernon and Fritz, 1972) was given following ,2 
surgical exposure of the fight testis. This 
procedure was accomplished by making an 
incision between the last two ribs and inserting ,o 
a spreader so that the testis could be readily 
visualized. The lights were inadvertently left on 
during the night of the thymidine incorporation z 8 
experiment. However, it was noted that birds 
tended to follow their normal circadian 
rhythm, i.e., they were quiescent and appar- o=" 6 
ently asleep during the hours when lights were 
normally off. 
Two hours after tritiated-thymidine injec- ~ 4 
tion, cocks were sacrificed and testes were ,, 
taken immediately to be prepared for radio- 
autography. After slides had been exposed to 2 
NTB emulsion (Baserga, 1967) for 2 weeks, the 
number of cells which had incorporated the 
DNA precursor were counted and expressed on o 
a per unit area basis. 
Statistical comparisons of means in both 
segments of this study were accomplished using 
the t-test. 
DIURNAL SERUM TESTOSTERONE IN DOMESTIC FOWL 
(ISIGNIFICANT DIFFERENCE P<O.02) 
Results and Discussion 
Serum Testosterone. Testosterone concen- 
trations in the serum averaged 7.39 -+ 1.43, 7.03 
-+ 1.26, 7.17 + 0.93, and 7.00 +-0.57 ng/ml for 
birds collected at 0900, 1200, 1500 and 1800 
hr., respectively (figure 1). After darkness, 
values were 8.59 +- 1.52, 8.94 -+ 1.15, 8.82 -+ 
1.43 and 11.29 -+ 1.75 ng/ml at 2100, 2400, 
0300 and 0600 hr., respectively. The 40 birds 
collected during darkness (2100-0600 hr.) 
averaged 9.42 + 0.35 ng testosterone/ml serum, 
compared to 7.14 +- 0.55 ng/ml (P < 0.02) for 
40 birds collected during the light period 
(0900-1800 hr.; figure 1), indicating that 
testosterone fluctuates diurnally. 
The serum testosterone values found for this 
study are somewhat higher than those reported 
by other workers using a different strain of bird 
and different assay methods (Furr and Thomas, 
1970; Schrocksnadel, Bator and Frick, 1971); 
as well, these workers presumably collected all 
their samples during light periods. 
Several reports have demonstrated that 
plasma testosterone also shows significant 
diurnal variation in mammalian species. In man, 
peak values were found at 0600 hr. (Resko and 
Eik-Nes, 1966; Faiman and Winter, 1971; Rose 
et al., 1972) and minimum levels at 1800 (Rose 
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Figure 1. Serum testosterone levels at 3-hr. inter- 
vals in Dwarf Leghorn cocks. Each bar represents 
mean+SE for 10 birds. Light period is the average of 
40 birds bled at 0900-1800 hr. and dark period 
represents bleedings at 2100-0600 hr. inclusive. 
et al., 1972). Because man is less dependent, 
reproductively, on light than the bird, the 
similarity of testosterone rhythms in the two 
species raises the question of factors primarily 
influencing output of the hormone: i.e., is the 
nighttime increase a response to darkness, 
temperature, inactivity, or other factors? In a 
nocturnal species, the rat, daytime testosterone 
levels were 50% higher than those collected at 
night (Mock and Frankel, 1973). 
ThymMine Incorporation. Figure 2 illus- 
trates the typical pattern of thymidine-3H 
incorporation i to spermatogonia and prelepto- 
tene spermatocytes of the fowl testis. By 
quantifying the number of label-containing cells 
in a 10ram 2 area of 100 random fields, com- 
parisons were made of thymidine incorporation 
into testicular DNA at different time periods. 
As shown in figure 3, no relationship between 
normal day:night patterns and thymidine -3H 
incorporation was found: testes injected during 
the hours of normal darkness contained 177 -+ 4 
3 H-labeled cells/mm 2 , compared to 174 + 5 for 
testes from cocks treated during light hours. 
These data are in contrast to those of Langford 
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and Howarth (1972) who reported the uptake 
of tritiated thymidine to be maximal between 
1200 and 0200 hr., a time when testicular 
temperature was lowest, while uptake was 
minimal between 0700 and 0900 hours. Al- 
though birds were apparently asleep at night 
during the thymidine study reported here, the 
possibility exists hat the continuous lighting 
during thymidine administration abolished any 
diurnal rhythm in incorporation of the com- 
pound by testes. If this is the case, the 
immediate ffects of light on spermatogenic 
activity apparently override long-standing 
rhythms. MaCartney (1942), evaluating 
spermatogenic activity in White Leghorns, ob- 
served the highest number of metaphase plates 
during the afternoon and at night (1000-0400), 
with no day:night differences apparent. 
The data from the present study indicate 
that the Dwarf Leghorn cock exhibits a diurnal 
rhythm in testosterone production, but no 
day:night differences were found in tubular 
DNA production, under the unusual lighting 
conditions imposed on the thymidine-treated 
birds. 
Figure 2. Radioautograph showing a H-thymidine 
incorporation i to fowl testis (X120). 
DIURNAL UPTAKE OF H3-THYMIDINE IN TESTES OF 
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Figure 3. Incorporation of H-thymidine into 
spermatogenic cells at 3-hr. intervals in Dwarf Leghorn 
cocks. Each bar represents mean+SE from three birds. 
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